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Abstract 

Background: This study aimed to identify tlie relationsliips of self-management abilities and frailty to perceived 
poor health among community-dwelling older people in the Netherlands while controlling for important individual 

characteristics such as education, age, marital status, and gender. 

Methods: The cross-sectional study sample consisted of 869/2212 (39% response rate) independently living older 
adults (aged >70 years) in 92 neighborhoods of Rotterdam. In the questionnaires we assessed self-rated health, frailty 
using the Tilburg Frailty Indicator (TFI) and self-management abilities with the short version of the Self-Management 
Ability Scale (SMAS-S). We first used descriptive analysis to identify those in poor and good health. Differences 
between groups were established using chi-squared and t-tests. Relationships between individual characteristics, 
frailty, self-management abilities and poor health were investigated with correlation analyses. IVlultilevel logistic 
regression analyses were than performed to investigate the relationships of self-management abilities and frailty to 
health while controlling for age, gender, education, and marital status. The results of the multilevel regression analyses 
are reported as odd ratios. 

Results: Respondents in poor health were older than those in good health (78.8 vs. 77.2; p<.001). A significantly larger 
proportion of older people in poor health were poorly educated (38.4% vs. 19.0%; p<.001) and fewer were married 
(33.6% vs. 46.3%; p<.001). Furthermore, older people in poor health reported significantly lower self-management abilities 
(3.5 vs. 4.1; p<.001) and higher levels of frailty (6.9 vs. 3.3; p<.001). Correlation analyses showed significant relationships 
between frailty, self-management abilities and poor health. Multilevel analyses showed that, after controlling for 
background characteristics, self-management abilities were negatively associated with poor health (p<.05) and a 
positive relationship was found between frailty and poor health (p<.05) among older people in the community. 

Conclusions: Self-management abilities and frailty are important for healthy aging among community-dwelling 
older people in the Netherlands. Particularly vulnerable are the lower educated older adults. Interventions to improve 
self-management abilities may help older people age healthfully and prevent losses as they age further. 
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Background 

Worldwide populations are aging, and age-related 
diseases and disabilities represent major challenges for 
societies because they place additional strains on the 
economy and the sustainability of public finances [1]. 
Although the continuing increase in life expectancy is a 
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major achievement, it presents the challenge of keeping 
older people healthy. 

Healthy aging requires the proactive management of 
resources in an environment of increasing losses and de- 
clining gains that accompany aging [2]. Healthy aging is 
expected to depend on older peoples' abilities to self- 
regulate or self-manage their lives and aging processes. 
These abilities depend not only on the physical health 
aspects of aging (e.g., regular exercise and healthy eat- 
ing) [3-5], but also on the social and psychological 
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aspects of life, such as regularly socializing with friends/ 
family [6]. The self- management of well-being (SMW) 
theory [7] describes how older individuals can achieve 
well-being and is based on the notion that healthy aging 
is a lifelong process of realizing and sustaining well- 
being, even in the face of declining resources. For ex- 
ample, it includes the ability to look ahead and invest in 
resources (e.g., good health, good social relationships) 
that may contribute to health in the long term. 

High levels of frailty are found among older people 
[8,9]; the prevalence of frailty is currently around 40%, 
and is expected to increase further as populations age 
[10]. Prevalence of frailty, however, varies depending on 
how frailty is defined. Definitions of frailty are often 
found to be synonymous with disability [11-13], comor- 
bidity [12], or advanced old age [14]. According to 
Verbrugge [15], frailty can be seen as a syndrome in 
which more areas of functioning decline with aging. 
In this way frailty is a precursor state of functional limi- 
tations and disability associated with the aging process 
itself such as the comorbidity of chronic diseases and 
multiple risk factors including psychosocial and func- 
tional limitations. Increasingly, however, frailty is con- 
sidered a multidimensional geriatric syndrome [16] 
consisting of physical, psychological, social, and environ- 
mental factors [17,18], which is also the approach we 
used in our study. Gobbens and colleagues [19] defined 
this multidimensional concept of frailty as a dynamic 
state affecting an individual who experiences losses in 
one or more domains of human functioning (physical, 
psychological, social), which is caused by the influence of 
a range of variables and increases the risk of adverse out- 
comes. For example, frailty is known to increase the risks 
of falling, hospitalization, acute and chronic diseases, dis- 
ability, and mortality [8,18,20,21]. Furthermore, it has 
been associated with increased health service utilization 
and healthcare costs [22,23]. As such, frailty represents a 
public health problem [18] and its prevention is consid- 
ered a priority by policymakers and healthcare orga- 
nizations [24]. For the effective promotion of healthy 
aging interventions must be initiated early [25]. Interven- 
tions to promote healthy aging can be used to delay the 
onset of frailty or reduce its adverse outcomes among 
community-dwelling older people. 

Although several studies have examined well-being and 
self-management abilities [26-30] or frailty [17-19] among 
older people, the relationships of self-management abilities, 
as described by the SMW theory [7], and frailty to health 
have not yet been investigated in older populations. Thus, 
this study aimed to identify the relationships of self- 
management abilities and frailty to self-perceived health 
among community-dwelling older people while controlling 
for important individual characteristics, such as education, 
age, marital status, and gender. 



Methods 

A sample of 2212 independently living older adults 
(aged >70 years) in 10 districts of Rotterdam was randomly 
identified using the population register. These districts 
consisted of 92 neighborhoods. The sample was propor- 
tionate to age (age groups: 70-74, 75-79, 80-84, and 
85+ years). Eligible community-dwelling older people were 
asked by mail to complete a questionnaire. Respondents 
were rewarded with a 1/5 ticket in the monthly Dutch 
State Lottery. Non-respondents were sent two reminders 
by maU. This strategy yielded a 39% (N = 869) response 
rate. The study was approved by the ethics committee of 
the Erasmus University Medical Center of Rotterdam in 
June 2011. 

Measures 

In this study, we measured self-rated health, which is 
considered a valid and robust measure of general health 
status [31]. A large body of evidence has demonstrated 
that self-reported health assessment has high predictive 
validity for mortality, physical disability, and chronic dis- 
ease status [32-34]. Self-assessed health has also been 
shown to be a stronger predictor of mortality than 
physician-assessed health [33,34]. In this study, respon- 
dents were asked to rate their perceived health on a five- 
point ordinal scale, which we dichotomized into "poor" 
(1, 2) and "good" (3-5) responses. 

Gobbens and colleagues [19] recently described the 
Tilburg Frailty Indicator (TFI), an instrument consisting 
of two subscales. The first subscale (10 items) comprises 
determinants of frailty, such as sociodemographic data 
and data about life events and chronic diseases; the sec- 
ond subscale (15 items), which we used in this study, 
determines the level of frailty according to physical (eight 
items), social (three items), and psychological (four items) 
factors, including one item about cognition. Most items 
can be answered with "yes" or "no" responses; items con- 
cerning psychological factors also include the option of 
"sometimes" as a response. Scores for the TFI range from 0 
to 15, with a score > 5 considered as frail. The scale's in- 
ternal consistency was 0.77. Earlier research showed that 
the psychometric properties of the TFI are good and that 
the TFI's validity provide strong evidence for an integral 
definition of frailty consisting of physical, psychological, 
and social domains [19]. 

We measured self-management abilities with the short 
version of the Self-Management Ability Scale (SMAS) 
[30]. This instrument assesses a broad repertoire of self- 
management abilities to maintain one's well-being. Ex- 
amples are investing in resources for long-term benefits, 
efficaciously managing resources, and taking initiatives 
(i.e., being instrumental or self-motivating in enhancing 
health and well-being). Average self-management ability 
scores ranged from 1 to 6, with higher scores indicating 
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better self-management abilities. The scale's internal 
consistency was 0.92. Cramm and colleagues [30] showed 
that the psychometric properties of both the SMAS and 
SMAS Short version are good. 

We also asked respondents to provide demographic 
characteristics (marital status, gender and age) and to 
indicate the highest educational qualification achieved 
using an eight-point scale ranging from 1 (primary 
school or less) to 8 (university degree). In our analyses, we 
dichotomized this variable into (1) low educational level 
(more than primary education, but without a diploma, or 
less) and (0) high educational level (more than primary 
education with a diploma, or higher). 

Data analysis 

We first used descriptive analysis to identify those in 
poor and good health. Differences between groups were 
established using chi-squared and t-tests. Secondly, we 
investigated bivariate relationships between individual 
characteristics, frailty, self-management abilities and 
poor health using correlation analyses. Thirdly, logistic 
multilevel analyses were performed to investigate the rela- 
tionships of self-management abilities and frailty to health 
while controlling for age, gender, education, and marital 
status. Multilevel analyses were used to adjust for depend- 
ency of the observations (level 1) within the 92 neighbor- 
hoods (level 2) and 10 districts (level 3). Explained 
variance at the neighborhood level (intercept only) is 0.13 
and at district level 0.10. The results of the multilevel re- 
gression analyses are reported as odd ratios. Descriptive 
statistics and differences between groups were analyzed 
using SPSS software 19.0 (IBM). MLwiN was used for the 
logistic multilevel analyses. 

Results 

Table 1 displays the background characteristics, self- 
management abilities, and levels of frailty of community- 
dwelling older people in good and poor health. Gender did 
not differ between these two groups, but significant differ- 
ences were found in age, educational level, marital status. 



self-management abilities, and frailty. Respondents in poor 
health were older than those in good health (78.8 vs. 77.2; 
p < .001). A significantly larger proportion of older people 
in poor health were poorly educated (38.4% vs. 19.0%; 
p < .001) and fewer were married (33.6% vs. 46.3%; 
p < .001). Furthermore, older people in poor health re- 
ported significantly lower self-management abilities 
(3.5 vs. 4.1; p < .001) and higher levels of frailty (6.9 vs. 
3.3; p < .001). 

Table 2 presents associations among individual charac- 
teristics, self-management abilities, frailty, and poor 
health of older adults. These results clearly show significant 
relationships between frailty, self-management abilities and 
poor health. 

Table 3 displays the results of multilevel logistic re- 
gression analyses performed to identify relationships of 
self-management abilities and frailty to poor health, 
while controlling for background characteristics (age, 
gender, marital status, and education). After controlling for 
these characteristics, a negative relationship was found be- 
tween self-management abilities and poor health (p < .05) 
and a positive association between frailty and poor health 
(p < .05) among older people in the community. 

Discussion 

This study aimed to identify the relationships of self- 
management abilities and frailty with self-perceived 
health among community-dwelling older people while 
controlling for important individual characteristics, such 
as education, age, marital status, and gender. The results 
of this study clearly showed significant relationships be- 
tween self-rated health, self-management abilities and 
frailty among community-dwelling older people in the 
Netherlands. Those in poor health reported lower edu- 
cational levels. Interventions that aim to enhance healthy 
aging are thus particularly important for older people 
with low educational levels, as this population experiences 
greater health losses. This study also found that older 
people in poor health were older than those in good health; 
thus, interventions to enhance self-management abilities 



Table 1 Background characteristics, self-management abilities, and frailty in community-dwelling older people in poor 
and good health 



Characteristic 


Total 


Good health 


Poor health 


/ 


t 


P 




N = 855 


N = 480 (56.1%) 


N = 375 (43.9%) 








Female 


57.1 


55.9 


58.7 


.6 




.444 


Age [years; mean (SD)] 


77.9 (6.0) 


77.2 (6.0) 


78.8 (6.0) 




3.967 


<.000 


Low educational level 


27.6 


19.0 


384 


21.6 




<.000 


Married 


40.7 


46.3 


33.6 


14.0 




<.000 


Self-management abilities 


3.8 (.8) 


4.1 (.7) 


3.5 (.8) 




-10.615 


<.000 


Frailty 


4.9 (3.2) 


3.3 (2.3) 


6.9 (2.9) 




1 8.997 


<.000 


Data are expressed as percentages unless otherwise noted. 



SD, standard deviation. 
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Table 2 Associations among individual characteristics, 
self-management abilities, frailty, and poor health of 
older adults 





1 


2 


3 4 


5 


6 


1. Sex (female) 












2. Age 


.16*** 










3. Education (low) 


.10** 


.01 








4. Marital status 
(married) 


-.31** 


* -.25**' 


' -.08* 






5. Self-management 
abilities 


.09** 


-.17*" 


t _ 20»»* 05 






5. Frailty 


.20*** 


.33*** 


.23*** -.36*** 


( _39*« 




7. Poor health 


.03 


.14*** 


22»» -,13*« 


f _35*« 


' .56*** 



Notes: ♦•*p < 0.001 ; **p < 0.01 ; *p < 0.05 (two-tailed). 

may best be started at a younger age to prevent the onset 
of poor health. Such interventions may also need to differ 
among community-dwelling older people with different 
educational levels; more highly educated patients may find 
healthy aging and/or self- management of the impacts of 
frailty to be easier compared with older people with 
lower educational levels. Previous research, for example, 
showed that self-management abilities are strongly linked 
to social class, such that better-off individuals (those with 
higher income and/or educational levels) were better self- 
managers [35]. An explanation for this difference is that 
less-educated people often lack the necessary resources 
for effective self- management [36]. Thus, accounting for 
educational levels may be important when designing self- 
management interventions. Furthermore, interventions to 
delay the onset of frailty or reduce its adverse outcomes 
and to promote healthy aging among community-dwelling 
older people may be best aimed at the physical health as- 
pects of aging, as well as the social and psychological 

Table 3 Results of logistic multilevel analyses of 
relationships of self-management abilities and frailty to 
poor health 

Poor health 
N = 766 
Adjusted OR (95% CI) 



Constant 


5.53 (5.40-5.68) 


Gender (female) 


.68 (.67-.70) 


Age 


.97 (.95-1 .00) 


Poor educational level 


1.31 (1.28-1.34) 


Married 


1.31 (1.28-1.34) 


Self-management abilities 


.56 (.55-.57) 


Frailty 


1.68 (1.64-1.73) 



Notes: Figures in bold are statistically significant at p < .05. 
Good healtii = 0; Poor fiealth = 1 . 
OR, odds ratio; CI, confidence interval. 

Listwise deletion of missing cases resulted in thie inclusion of 766 cases. 



aspects of life [6]. This study has shown that community- 
dwelling older people may benefit from interventions that 
enhance a broad repertoire of self-management abilities, 
as described in the SMW theory [7], which may also influ- 
ence all dimensions (physical, psychological, and social) of 
frailty [16]. 

The limitations of this study should be considered 
when interpreting the findings. First and most import- 
antly, cross-sectional data were collected, preventing the 
inference of causal relationships. Further research is ne- 
cessary to investigate longitudinal relationships among 
self-management abilities, frailty, and healthy aging 
among community-dwelling older people. Secondly, the 
low response rate is also an important limitation of our 
study. We investigated community-dwelling older adults, 
which may explain the low response rate. Frailty may be 
higher among non-responders. Furthermore, poor levels 
of cognitive, social and physical functioning and low liter- 
acy may be found among those respondents who did not 
complete the questionnaire, which may have resulted in 
non-response bias. The response rates in our study are, 
however, similar to those reported in other studies in 
which respondents received questionnaires by mail 
[37,38]. Thirdly, although our study showed that self- 
management abilities are important for health among 
community-dwelling older people, we did not investigate 
whether interventions aiming to enhance these abilities 
actually resulted in improvement. Further research is ne- 
cessary to explore ways in which the self-management 
abilities and healthy aging of older people can be im- 
proved and the onset of frailty can be delayed. Examples 
of interventions to improve SMA are implementation 
of bibliotherapy and home-based training interventions 
[39,40]. These interventions have shown improvements in 
SMA among community-dwelling older people over time 
(interventions versus control groups). Changes in SMA 
were also found to be clinically relevant [40]. 

Conclusions 

We conclude that self-management abilities and frailty are 
important for healthy aging among community-dwelling 
older people in the Netherlands. Particularly vulnerable are 
the lower educated older adults. Interventions to improve 
self-management abilities may help older people age 
healthfully and prevent losses as they age further. 
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